538 % AR 4 (77 DO NEE S Vol.38 No.4
202447 H Journal of Hunan University of Technology July 2024

do0i:10.3969/j.issn.1673-9833.2024.04.010

PR RG2S IR BEA ™ I e i B
PURBE RS

A %, ERRE, B &

Gl ol K2 F2#BE, WiR R 412007)

W OE. A EAGESR TR, AR TR T RARARN ZBAE A, B E RN e B 8 R
AR FRE RGP, FIRTASRZ R LE TN ABARME, G5, 2AMEETRR TR ASE
BB T A EFO R KT 69 A SR et m Ak R AL, St ATat b AT ok, Aok ey KAa L
AR K HEF ARG R AL ZYMEWRRE; 75, BEFEF SN AR E SN, BiET EEAE
ML, oM T ERAMTHER G Hn, FFREAIN, EFPXENMERTHOREME., REFHRTF LR
EAERE T oK MR Rt BAL, AsiRah b, EBCRA KA EF RS RALR” 0 RYHAEE
A, MR R AN R T 69 ek B Rk A

KPR BN, BRI, ASRFRE Y, A RS MR

RESES: F253 MEFRERG: A XERHE: 1673-9833(2024)04-0067-10

BIaci&=X: A &, BEE, i . HEHEFTFOASERT BENELTNBENRAERTL [J]. HAd
Ik KFFI, 2024, 38(4): 67-76

Research on the Pricing and Coordination Model of Supplier-Dominated Fresh

Agricultural Products Supply Chain

ZHOU Huan, LIAO Sisi, TAN Hui
( College of Business, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the three-level supply chain consisting of single fresh supplier, fresh e-commerce and third-
party logistics, a research has thus been conducted on the pricing and coordination issues of the fresh agricultural
product supply chain, taking into consideration the impact of price and freshness on the demand for fresh agricultural
products. First of all, the pricing models are constructed of fresh agricultural products supply chain under centralized
decision-making and decentralized decision-making dominated by fresh suppliers, followed by a comparative analysis.
Secondly, on the basis of a decentralized decision-making, a coordination model is constructed by using a “revenue
sharing plus fresh-keeping cost sharing” contract construction coordination model. Finally, the conclusions drawn
by the model can be verified through a case analysis and sensitivity analysis, followed by an analysis of the impact of
important parameters on the model. It is found that retail prices, preservation efforts, and supply chain profits under
centralized pricing decisions are superior to the corresponding values of decentralized pricing decisions. Based on this,

it is recommended to adopt a “profit sharing plus preservation cost sharing” contract coordination model, which helps
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to achieve a coordinated state in the supply chain under decentralized pricing decisions.

Keywords: supply chain pricing; supply chain coordination; supply chain of fresh agricultural products;

freshness; third-party logistics

1 WHRLGRIE

eI ORI, A5 28R 5 P
KIE, 2 B Asoksas &, AMTEA -k
A A B S SRR A R o A AR TG AT
AR 7 S AR A O AT Ok e, SR
Hir AR k. — i, e sk ™
s B2, s i B AR & Tl R B
AR EE T, RGN T is4aiA; S5 —J5 i,
TH BB X T AR A ™ b AR e P R A iy, a4k b
WA SETCTE: 1 At A ™ il R B BEAR 000, DRI X A
FRT AT BE AR . O T fdle LRI, 5 e il i
A B[R] BB o T B B R, XA A S A
PEATERSR , MRS HE N BE IR A A 2556 R AL,
TR AR e = S REAE 00 0 B DSk, (et
R B T AR e A 08 255 7K S 16 [ 4 o {5 A
e E A A 77 i 2 A B HAA FE S

FLRT, [ P oh a5 0 A e o 7 3t 1% % 114
Mo BIE T 295, A. Herbon'™ BF5T 111 2% %
XoF BT ik P P R B AT S BRI O R Bl A E )
B, 2R A AR X B TR, X AR R (A
R 10 AP AR A, 32 S IR B (radio frequency
identification, RFID ) H{ARVEATR G E M. kK%
WS T RO A KA, AUER B A (LE
B R S T A LA B XU [R] Bt 56 3 SF 36 7 4 2
Wk, BfiJ5, Yan B. 5 RHe T B RTA T 6
YIFNZA B VDI A e A 7 S HE R BE sz, A5
H AU 2 VD A7 A 2 WA AR 1 e 1y A A kb
VB 5 2 OV BIFS T SJ A fE  h 4 E A LRELR B
P 2 OB AS R 32 A P B SR R L B BN A%
B 5 ARSI, AP S LI BE A S Mol . i )
LEOE R AR R 055 F 17K RN AR S A 7 il (A8 o
W5 A A P AL IR A e 0 SRl . He X ML %8
WEGE T A= o 7 il R 0 5% A L 10 7 7 A PR R
FIAEE AL R O T B0 8 . TTHERIE M afems .
MAEMRKEZIETL TR RIT, mEFXTZE F b
BERWFEAR TR

FEAEI BE DR T, R A DM AT LASCERAS 3 A

PR 25 A=, Aol SEERARE R % PR 25 T ] — B &R
MR, AR, VF22% R TSR X A AR 7™ i
PEREEHAAT UM, DR R AL EE SO . Zheng
Q. %5 UV TE 2 B R St AR £ 55 0 1 S TR
fief Ji AR o3 1 B2 2 TR AR 55 0 25 2 B2t
BEVEAT UM, Yang Q. %5 Ui b #4 7 Stackelberg 1
FERRLATHT T B8 020 Z8 A AL A s AR,
HOBE T A [ e S A = AL 107 B e AR R 25, R AR
f S R ST N R A Y 2 R ALY
T R DRAEE 55 3 7K 0 o B[] %o 77 gt B i 2 ) 520
IR EE MR, R L G BUAS S R L L I I
T ARG PR X LR IR T, R AR U 4y
BT 6 P8 5 SR LA AR 55 5 S s XoF DS ) S )
Mt “Weas R AR 22y, SCEpE
NEEEDMR . Zhou L. N. %5 W 5] AMIAL AR, 75
R AN e 5 2R R IXUIS: 14 [+] Bsf 55 B A48 1 e S B 2
M. Liao C. HM Bl — 47w . — Mt
R — A R AL ) = A e P S N A, BRI
T W BAAAE LI G2 T 16T T B B i
Li M. 45 U 5081 T Wit it s AR R A S A 7 i (1L
TR o) AR 10 B 45 R 2 T ARRNIE A 52 e, SR R R
FeZ B LN A% JEA TP . Yan B. 25 U Ak AR it
A7 it A L P I 3 A8 A2 T B WS T R R
P T — R0 R R 2 E AT O i AR S it
o BE PR 5

AN, TEALN RS FIRO T, AR RZ K
TR R BE, B H A iy i 2 4 i i hE O fi
% 517K Ul Feng Y. G. % "7 25 p& 5 {1 )i 4 3 1A )
DUBSEARE ) P, AR T RS H 17 5 R XU, AR s A
I LB ) — AN B P SRR . Zhao Z. 45 MY PR
BALAS AR 7 RS R AP T A A AR
NEEE, JF25 TR SR A Ty AR R AR AR R 1
O, 28 R PR 55 ) A T R ) . AR T
S UV Rl b A 7 R T AL A Ay B
FAAY, JEXT LU AL R R S MR ER E R T
B .

g5 PR, TEAR AR S E i S PR Y
, CASCIRRZ I TA T LN RIT, I8 T %



543 o, %

PR R A A A il R B A S PR R 5 69

TR AL bR R S DR s, (R A RS —
ARV R s R R . IeAh, XA A ™ AL
FERMF AR AR TR A, ROPRAEN R . R
STEH AL RN A, B ST i S S it
Do B M M DR DR . TR, ASBIESE AL 1 AR
HERFRT . 1 AR A 1 ANE = i ( third-party
logistics, 3PL ) ZH A =2 A fif A = S bR B SR AUF 5
X, AEIH P SR A2 RS R e B i TS BL T
[Fi] BF 25 RGN [ R 3PL PR iF 5% 3 7K 1772 it 5 2 1)
SO, AL E ARG N R E R, IR T
SRR, TEMCEERTE b, Bt “loas e + (R AR S
gy, DASEELHEN FE A

2 @RS EREE
2.1 [E)EEHEIA
KT ST I TR AR, AR T E
55 R SCUBH L 1,
K1 TENFSREX

Table 1 Symbols and meanings of variables

m:FL
ALy BB & X

o H A
15

e

o
i

=

A AR S R SEA T e oK i
B A AR
BN P i 2 i AR
B T B A%
AR P i A RT) e
A AR S T s
A R by M A SR 7 2 01 2 1 it )
2 A e i 1 B TR
3PL {REE5% ) (1 A R 5L
T X 5% 1 K U R B
TH S Xk 1 AU R B
TH S X e JE M UER R B
Py, i=2,3, SRR ECRIEMA RS 177 R R s

Y i=1,2,3, ZRRAAET . SR ECRIEME DGR )
H A T s

i=1,2,3, SRRAET . AR PLSE T 3PL Y
TR 5% 7K
i=1,2,3, AR A ECREMRPCR T
R
my =2, 3, A3 AR BT I A A A
m i=2,3, S S BRI MR 19 3PL Al
Ty 22,3, SRR A EORHME P (A e H R A
i=1,2,3, AR AEOREMEOR TR
A LN RE R G AT

TE— SRR b RN EE R G rp, AR
epER s . AEEEHLRTRI 3PL, HUAURAEEAR S A
SE LI R DA BT AR R R AR AT I A%, R

SO0 A

XX TN -~ S

>

RELBE AR 5 A b DA B 7 o b
Sy FE AR s B e B BT A T
I MR . 1 3PL G120 A
BELLI RIS P I ERHTHI S A
HIZH o A R, R s B 44 3PL 4
HAE

20 EAMEE

PR 1 (L S A, e
SRR, FLASESR B SRR L.

IR 2 LI o P g Bl A 7 0
0, LT IREATR REE S, /LR R AL
RAATR R, MRS R B

R T T L
WK T, 7 L S 2 S 2 A
S, 1 b 0<i<T.

R4 I A A RS KT
BEREHOON. TG, A i AR B
. R i 2B A T, 2 s ™
RIS, PR OEAH7 F WE E
V. TR BRI F | AR
SRR

0(1)=0,e", tel0, T], (1)
m?égﬂzwwﬂko,ﬂﬂF&%%ﬁE%

d’0(z)

t2

SRR A PP B, T 00, >0,

D) 25 B i P s 1) 3R 2 A e (1) P B0 2 39 e AR, X
SR PUERE . G, AT LS R B Y i R e it
I ot T P IR, ARBIE S h S IR A A Y
MICAIFFE R, B B B 5 O 55 ) KPR 2
KF, WIRTHN 3PL At PR EF 55 T3 7K1 J5 0 fif J3E oK
0=0(t)+ke (2)
F2L (1) ARAS (2) hr, RIS A 5% b A i
A5 BT B A R AR IR A
0=0,e" +ke (3)
225 SRR [22] BIREFE R, 3PL AR EE 55 )
SIMERAADL O ORBE A, OREFRIAS S OREESS KT 2
TRBRBORFR, B 3PL A HY e i DRSS 1K R
(R PR if LAy

Cle)=ue’/2 (4)
BRi% 5 A ffeAe ™ a5 oK R Bsf 52 A% FIL o i B 1)
S, 208 H. Gurnani™ TR B, Ak



70 (7= R DR /A N S S 14

2024 4

7 i A SR PR T R
D =A-aPAb0 , (5)
HaC (3) AR (5) i, 15 BIEAR TR pREL
FRF
D=A-aP,+b(0,e™ +ke) . (6)

3 A BT A 3 RE M At iR R
RIBIE
3.1 HERXEMRKEDR
EEPAENIRT , BRI R . A B Ry
J 3PL MAE— M EIRE R, PR 04 H bR 2 (R
N R GE RN K . AR Hh s A oy A i R
(7= it ZE 5 A A A 3PL DR EE 53 0K, s R AR i
R it SR A L AR AN , R B AR Y
PREL IR
m=(P,-C,—C,)D,-C(e) . (7)
¥ (4) A (6) fRAK (7) H, AI1%

ﬂl:(g]_(;_42)L4—a21+b(@pﬁ”+kq)]—%uqﬂ

(8)

EHE 1 EPUET, SRR LRy
S“:Au+buaﬁ”’+6%au—kb2)’ (9)
2au—k’b’
e, =kb(P,—C)/u, (10)

T F A 2 7 it 3R Ak {36 1 AR T e 2 =X
ST
D, = au(A+b0,e™ —aC) [(2au—kb*),  (11)
7 =u(A4+b0,e™ ~aC) [[2(2au-#)]. (12)
B iR, 4 C=CrC MLEAFIIE R
o, :(Psl _C)l:A

%EPH%%‘F, X T ?é:‘!: Py F e *—F)’I\ﬂ:lﬁ’ﬂ}ﬁgﬁ, 5

—2a kb
kb —ul|’

—aP, +b(90e“’” + ke, )}_%uelz o fE

B m KT P,y Mo BYHEERERE Ny H = [

-2 kb
S Tt —20<0. FFLLM B Tt kb“ -

—u

2au—k*b* > OB, IR EEHE N T8 FE I, X o
KT Py e IMeREL, WIFFTERAL Py Fl e, fHi75
m kK

0
L TNy EE SR

sl

P, :(A+b90e"”’ +kbe, +aC)/(2au—kb"),  (13)
=kb(P, cju (14)

%jﬁ(n)ﬂ(m) FRUE R Y AR UER .
%ﬁ(n)(m)ﬁAﬁ(m (7) , ArfgAE A
7 R SR AR BE AR, e 1 ERE
32 SEXEMNRKER

FEABECEN AT, HEREE 51 SR IR
SR H B AR R KA . A S5 DA AE BEAIL N 7
FG5H . AT 3PL B REE I ZE, BI7ETE
Fraddeh, ML EVE N AR R A HE R A Y
AR Z A PCRAL . S i AR R T AL & f
%,%Fﬁmﬁéﬁ%ﬁﬁ%&@ﬁ%ﬁﬁﬁﬁﬁ
PR . HARMHEZE SRR ITR . B—2, %
JERNIA 7 R BT R i, A AR,
K A f R ARSI ﬁmiﬁkammk%%
P 20, 3PL W LARNEE KRR Bir, 6ilE
EOREESS TR €5 =20, éﬁ%ﬁfiﬁ&ﬁﬁ
il 2 A A AAR T 3PL A R A DR B 55 ) K P At F
AR e KA BFR AT s, 15 R IR E Mg
P o AR SEAEN RS 3PL A= 5 F, R B4 R0 e S o3 1 T
n,=(P,-C,)D, =

s w2

(Po=C,)[A-aP, +b(0,e™ +ke,)].  (15)
7, =(R-C)D;
(R-C)[4- d>+M9eW+@)} (16)

Ter :([22 -P, _P)Dz =

t

([:2 -P,, —P)I:A—aPsz +b(90e_w +kez)]° (17)

t

EH 2 ARV E SO, AR
L LRSI 3PL A LR AT
P, ={ou[ 4+b0,e —a(R-C,)]+

K0 (R =C,)} [(4au), (18)
2u|34+3b0,e +a(P+C,) |+3k*%* (P -C
P u[ +3b0,e" +a(P + pﬂ+ (P tl
8au

(19)
e, =(P=C)kb/(2u) . (20)

LHR B A AR 7 it 1 7 SR i A 36 10 5 5k 5% A A
5 E .
2u[ A+b0,6 —a(R+C, )|+ k7D (P -

8u

D, = ) (a1




J& ok, A

PR R A A A il R B A S PR R 5 71

~a(P, +Cp)]+k2b2 (P-C, )}2

32au’

{2u] 4+b0,e™

’

7, =
(22)

=(R-C)[4+b0,6 —a(R+C,)|/4. (23)

={2u[ a+b0,6 —a(R+C,) |+

kb (Pt—C‘) 2/64au2 o (24)

IERA BT UL BSRERE A SR 3y vkt
(TN le%jﬁﬁzﬁi%ﬁﬁ%ﬂi%ﬁ%%, HKE 3PL
WL, e Jm sk A BRI i ) e L o

1) 752X (17) W, Rx, XT P, W—r-SEO%
1 O ]

d
&:A_af;2+b(9()e_w+k€2)+a(Pw2+Px) ’
dr,

2

(jiPﬂZ =—2a<0

XU 7, FERT Py, EI’J MR, BIFFAERAL Py Al il

15wy IR ERAEH. 4 dP =0, AR EEMNE P, 5
HERMNHE Po DREESS TR €, IERAATT

P, =[A4+b0,e +kbe, +a(P,,+P)]/2a,
= (25) AR (16) 1, 15
A+b0,e™ +kbe, +a(P,,+P) 1

2
- —u62 o
2a 2

(25)

Ty :(‘Pt_ct)

(26)
2) [AEE, 75X (26) 1, 3R m, KT e, I—Fr T4

x2 EPXEMRRMASEXENRRETE

MM, A

dm;, _(Pt—Cl)kb_ue d’z, ——u<0

de, - 2 27 de) - :

Ué% T, IE?é:F €, E’JM i& Epﬁfﬂ_"fjﬁ €, {ﬁ’fﬂ‘
d

m ISR, 4 =0, AR R RS 1T
ero ¥ e, fRAS (15) 1, AT

7 =P =C, ) 2u{[ 4+b0,e™ -

a(P,,+R)|+k°b (R-C)}f4ue  (27)

3) [P, 7E: (27) W, Rz, KT P, BI—Fr
SR, A
dr, 2u[A+b0,e" —a(R-C,)]+Kb* (R-C)
de,, 4u

2

T
e2 __
==-a<0,

W
s2

B 7, KT P, MRS, LSRR % Py,

dr.
(75 7, I A @dZ—%O, AT AP &

Pyo ¥50 (27) e, fRAS (25) W, WAL
A AR T MK Poo H e, Al P RASL (6) 1,
AIAS B A R S T R, ¥ ey, P, B P
SBRAZS (15) ~ (17) o, A4S 3 A= S0 3y
3PL ML SRR e AN, PR 2 JiFSE
33 ERRXEMRRASEXENREK LB
A v 3 M e S 0 2 U N DO TR 45 PO A
RAFEA N 2,

RETERIER

Table 2 Expressions of various decision variables under centralized and decentralized pricing decisions
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